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Description 



5 The invention relates to a dental matrix retainer used 
as an aid when filling two-surface cavities in the 
molars, with a matrix holder and a device for 
tensioning a matrix band placed in the form of a loop 
around the tooth which is to be treated, the matrix 

10 holder being composed of a housing with a circular 
opening, and of a spindle-like inner body which can 
turn in this opening and which is provided with a gap, 
said gap being . able to be aligned with a slit in the 
wall of the housing such that the superposed ends of 

15 the matrix band can be inserted into this slit and into 
the gap aligned therewith and can be tensioned on the 
tooth by turning the inner body. 

In dentistry, matrix retainers are used to ensure that 
20 a matrix band, placed around the patient's tooth which 
is to be filled, is drawn tight and that the filling 
then introduced into the drilled tooth is given shape 
and hold until the material has hardened. 

25 According to EP 0 227 590 Al, a matrix retainer is made 
up of a sleeve with two wedge-shaped plates as clamping 
device protruding displaceably into the cavity of said 
sleeve. In the release position, when the plates for 
the most part protrude from the sleeve, their mutually 

30 facing surfaces are at a distance from one another so 
that the superposed ends of a matrix band can be pushed 
in. When the loop thus formed in the matrix band is 
placed around the tooth to be filled, it is drawn tight 
by pushing the sleeve by hand in the direction of the 

35 loop, whereupon the clamping plates close and are 
finally wedged in the sleeve. 



According to US patent specification 3,829,975, the 
superposed ends of a matrix band are held between two 
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plates which are to be firmly connected to one another 
and are pushed into a separate clamping device and can 
be drawn in with the aid of a special tool. Serrated 
edges are provided on the narrow faces of the plates 
5 for the engagement of a latch which is located on the 
clamping device and is intended to prevent the matrix 
band from coming loose during subsequent treatment of 
the tooth. The production and handling of the device 
are complicated and time-consuming. The plates, with 

10 the ends of the matrix band secured in them, have to be 
connected to one another in an exact position since 
their teeth must be aligned precisely in relation to 
one another so that the latch provided on the clamping 
device can come into engagement. This requires a high' 

15 level of precision in the production and assembling of 
the individual parts. 

US patent specification 4,824,365 describes a matrix 
band with tensioning device which remain permanently 

20 connected to one another. The tensioning device is 
composed of a ring made of a permanently deformable 
material. Lying opposite one another in this ring there 
are two slits through which the ends of the matrix band 
are guided. In the slit of the tensioning ring directed 

25 away from the loop of the matrix band, the matrix ends 
are connected firmly and permanently thereto. When the 
loop is placed around the tooth, tightening is obtained 
by lateral compression and permanent deformation of the 
tensioning ring, and its slit opposite the loop slides 

30 on the matrix band and thus narrows the loop. The 
matrix band accordingly has to be held on the tooth, 
during the subsequent treatment, by the tensioning ring 
alone and by the tension applied by its deformation. A 
really secure fit is thus not guaranteed. 

35 

A common feature of all these matrix retainers is that 
the tensioning procedure is carried out by displacing a 
tensioning or clamping means on the matrix band. This, 
however, cannot guarantee a secure and sufficiently 
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tight fit of the matrix band .on the tooth. Moreover, a 
disadvantage of some of the • devices is that the 
dentist/ when fitting and tensioning the matrix band, 
has to work with the fingers of both hands in the 
5 patient's mouth and thus blocks his view of the 
procedure or at least makes it difficult to monitor. 

The matrix retainer described in DE 197 38 189 Al is 
made in two parts and is composed of a wrench and a 

10 forceps-shaped matrix holder whose grip arms, at one 
end, are connected in an articulated manner to a bridge 
and a pre-shaped leaf spring which holds the grip arms 
open in the unstressed state. A screw is firmly 
connected to the bridge and projects through an opening 

15 in the leaf spring. At its free end, it can be gripped 
by the wrench and turned, as a result of which the leaf 
spring is compressed and the free ends of the grip arms 
on which a matrix band has been fixed beforehand are 
closed in a forceps movement. The wrench can initially 

20 be removed for the subsequent treatment and is only 
used again to release the matrix holder. Since the 
matrix holder only executes a gripping movement and 
does not exert any tension on the matrix band, the 
latter has to be fixed in exactly the right length on 

25 the ends of the grip arms in order to achieve a hold on 
the tooth. A sufficiently firm hold of the matrix band 
on the tooth is not guaranteed by the gripping 
movement . 

30 According to EP 0 668 540 Al, a matrix retainer is 
composed of a ring in which a pin is arranged coaxially 
and is able to rotate. Both the ring and the pin are 
provided with a slit through which the superposed ends 
of a matrix band are guided. By turning the pin, the 

35 matrix band is drawn tight. The handling of the device 
is not particularly comfortable and requires skill; the 
dentist, when turning the pin, also has to work 
entirely within the patient's mouth so that the ring 
enclosing the pin bears directly and firmly on the 
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tooth/ the punctiform bearing of the ring on the tooth 
being unfavorable • 

The object of the invention is to make available a 
matrix retainer with which a matrix band can be drawn 
tight around a tooth with extremely finely adjustable 
tensioning^ and which matrix retainer is safe and 
comfortable to handle and, during the subsequent dental 
treatment, poses the least possible inconvenience ot 
obstacle. 

In the case of a matrix retainer of the type mentioned 
at the outset, this is achieved by the fact that a 
toothed wheel is provided on the end of the spindle 
protruding from the circular opening of the housing, 
said toothed wheel being able to be engaged with a 
drive device which has a laterally outwardly extended 
drive shaft. 

The laterally outwardly extended drive for turning the 
spindle permits precise actuation of the matrix 
retainer outside the mouths After placing the matrix 
retainer on the tooth, the dentist does not have to 
work inside the patient's mouth to obtain tenisioning . 
and is able to observe and control the tensioning 
procedure . 

The toothed wheel at the upper end of the spindle is 
preferably a crown wheel which can be brought into 
30 engagement with a drive pinion belonging to the drive 
device, which drive pinion can be turned via the 
laterally outwardly extended drive shaft. With this 
drive mechanism, the matrix band can be tightened on 
the tooth very precisely and with exactly the right 
35 tensioning. 

In its simplest embodiment, the drive device for the 
spindle is composed only of the drive shaft which, at 
one end, carries the drive pinion which can be engaged 
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with the crown wheel so that, by turning the drive 
shaft, the spindle is turned inside the housing so as 
to tension the matrix band. If the drive pinion is 
slightly beveled at its front face, it can be better 
5 guided into the crown wheel • 



According to an advantageous development of the drive 
device, the drive shaft can be rotated inside a tubular 
sleeve with the aid of a rotary knob provided at its 

10 end remote from the drive pinion, from which sleeve a 
support fork protrudes forward underneath the drive 
pinion and can slide under an edge protruding laterally 
. _ from the upper end of the housing, and the drive pinion 
engaging with the crown wheel of the spindle* The drive 

15 device thus has a better hold on the matrix holder 
during the tensioning procedure. 

As soon as the tensioning procedure is concluded, the 
drive device can be disengaged and set aside so that it 
20 does not get in the way of the subsequent dental 
treatment • 

According to another embodiment, the drive device can 
be composed of a drive worm which engages with the 
25 toothed wheel of the spindle and which can be turned 
via the laterally outwardly extended drive shaft. 

The matrix retainer according to the invention can be 
made inexpensively from plastic and can be produced 

30 preferably as a disposable article, so that all hygiene 
requirements are satisfied; it is thus also made very 
light, making its use convenient for the patient and 
the dentist. It is also conceivable, however, for only 
the matrix holder to be made as a disposable article 

35 and for the drive device to be reusable. 



The invention is described in more detail below and by 
way of example with reference to the attached drawings, 
in which 
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Fig. 1 shows a first preferred - embodiment of a matrix 
retainer according to the invention, with 
inserted matrix band/ 

5 

Fig. 2 shows an enlarged view of the head end of the 
matrix retainer according to Fig. 1, without 
matrix band, 

10 Fig. 3 shows the drive device of the matrix retainer 
according to Fig. 1, 

Fig. . 4 - shows a transparent front view of the matrix 
holder which is used in the matrix retainer 
15 according to Fig. 1 and engages with the drive . 

device. 

Fig. 5 shows a perspective view of the drive pinion, 

20 Figs 6, 6a and 6c show the spindle used in the matrix 
holder according to Fig. 4, in a side view, a 
bottom view and a stylized top view, 
respectively, and 

25 Fig. 7 shows a second embodiment of the matrix 
retainer according to the invention. 



Fig. 1 is a perspective representation of a preferred 
embodiment of the matrix retainer 1 according to the 

30 invention, with inserted matrix band 2. Fig. 2 shows, 
once again, the head end of said matrix retainer 1 in 
an enlarged representation, without matrix band. It is 
composed principally of a matrix holder 3 (see also 
Fig. 4) and of a drive device 4. As is known per se, 

35 the matrix holder 3 is composed of a housing 5 which, 
on its front face, has a vertically extending, 
preferably concavely curved bearing surface 6 for a 
tooth; the radius of the curve is suitably adapted and 
can advantageously measure ca. 2 mm. It has been found 



that it also suffices if the bearing surface 6 is 
formed by two bevels 6' , 6'' running toward one another 
and with a depth of ca. 2 mm. 

At its upper end, the housing 5 has an edge 7 
protruding all round from it, and . it has a central, 
vertically extending, circular opening 8 into which a 
spindle 9 (see Figures 6a through 6c) can be inserted. 
A vertical slit 10, open at the bottom, is provided in 
the wall with the bearing surface 6 and at the' 
lowermost point of the bearing surface 6. According to 
Figures 6a through 6c, the spindle 9 has a cylindrical 
main body 11 which is halved along about 2/3 of its 
length by a deep gap 12 open at one end. At its end 
remote from the opening of the gap 12, the spindle 9 
carries a crown wheel 13 which is set off by a step 14. 
When the spindle 9 is inserted into the circular 
opening 8 of the housing 5, its gap 12 can be aligned 
with the slit 10 in the housing wall. A portion of the 
spindle 9 between the gap 12 and the crown wheel 13 can 
advantageously be provided with a ribbing 15 which 
serves to adjust the torque so that the matrix band 2 
cannot come loose when used as intended. 

In its simplest embodiment, the drive device 4 is 
initially composed of a drive shaft 16 which, at one 
end, carries a drive pinion 17 which can be brought 
into engagement with the crown wheel 13 of the spindle 
9. The drive pinion 17 is preferably conically beveled 
at its front face (see Fig. 5) . This slight beveling 18 
means that the drive pinion 17 can be better guided 
into the crown wheel 13. 

According to the advantageous development shown in the 
figures, the drive shaft 16 can be turned inside a 
tubular sleeve 20 with the aid of a rotary knob 19 
provided at its end remote from the drive pinion 17. 
From this sleeve 20, a support fork 21 protrudes 
forward underneath the drive pinion 17, with which 
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support fork 21 the drive device 4 can be pushed under 
the edge 7 of the housing 5 of the matrix holder 3, the 
drive pinion 17 coining into engagement with the crown 
wheel 13 of the spindle 9. 

5 

To use the matrix retainer described here as an aid for 
placing a matrix band 2 with sufficient tensioning 
around a tooth which is to be treated, the ends of the 
matrix band 2 are superposed in a known manner and are ^ 

10 together pushed through the slit 10 of the matrix 
holder and through the gap 12 of the spindle 9 aligned 
with the slit 10, as can be seen from Fig. 1. The 
bevels .6', 6'/ of the bearing surface 6 which run in 
toward the slit 10 facilitate the insertion of the 

15 matrix band 2. The matrix band 2 thus forms a round 
loop 22 which is pushed over the tooth in question. The 
drive pinion 17 is now introduced into the crown wheel 
13 of the spindle 9 and the latter is turned about its 
own axis in the housing 5 by turning of the drive shaft 

20 16. Thus, the matrix band 2 is drawn through the slit 
10 and the gap 12 into the tensioner and wound about 
the spindle 9, so that the loop 22 draws together and 
the matrix band 2 is placed tightly around the tooth. 
The width of the loop 22, or the tensioning with which 

25 the matrix band 2 is placed around the tooth, can be 
controlled and adjusted very precisely by actuation of 
the drive shaft 16. Spontaneous loosening of the matrix 
band 2 during the subsequent treatment is not possible, 
and it is prevented in particular by the abovementioned 

30 ribbing 15 on the spindle 9. 



After the matrix band 2 has been drawn tight around the 
tooth, the drive device 4 can be disengaged from the 
crown wheel 13 and set aside, so that it does not get 
35 in the way of the subsequent treatment. Thus, only the 
matrix holder 3 and matrix band 2 remain in the 
patient's mouth for the duration of the subsequent 
treatment . 



The housing 5 and spindle 9 of the matrix holder 3 are 
preferably designed, as disposable articles and are 
discarded after treatment together with the matrix band 
2, The drive device 4 can be reusable, if so desired. 

Fig. 7 shows an embodiment of the matrix retainer 1 in 
which the drive device 4 is designed as a worm gear 23. 
Wing- like extensions 24 running rearward and upward are 
formed on that side of the housing 5 directed away from 
the bearing surface 6, and circular recesses 25 open at 
the top are provided as bearings for the drive shaft 16 
of a drive worm 26. The drive worm 26 comes to lie 
between the bearings formed on the extensions 24 and is 
brought into engagement with a toothed wheel 27 fitted 
on the spindle 9. The function is otherwise the same as 
that described above. 
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